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Abstract 


A digital recording and playback apparatus adopting an MPEG encoder and decoder, and a method thereof. The digi 
tal recording and playback apparatus includes: a first encoder for coding input video data in picture units, and ou 
tputting coded video data; a second encoder for coding input audio data and outputting coded audio data; a packetiz 
ed elementary stream (PES) packetizer for packetizing the coded video data and audio data and user data into each P 
ES, and outputting a video PES, audio PES and user PES; and a transport stream (TS) packetizer for multiplexing th 
e video PES, audio PES and user PES into a TS. The digital recording and playback apparatus can be compatible with 
a digital television or multimedia applications adopting the MPEG standard, and can perform editing in picture unit 
s as well as high-speed search. 
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ft m ^ m =^ 



5 mmm^, n^^^^t^ikm^, i^-f«^-^#?^ 

6. %^fmmk'it.^\m^r^%^ 
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U m ^ t =^ M2/5M 



mm$m, n^^^-mmt^^: ^^^^i^m^^, j^t^mm^^t 
^tA^t^t^^'A, ^^k^nmtLiti.$^)i. ^m^i^^^m^j^r 
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u m ^ t =^ m/5M 



(b) ^^m^^^Mm^mr^m. vxf^tki^m^^^mm-, 

(d) ^m^m^Mim^itA t4t^:^it, vxj^^^m 

(e) #j^/'M^'f« &'ftj.;^>;fu, ^y./^^J^l/' ^^lii.^>.t; i'y>^ 

15 (f) ^'f^J.^vii, -l-M ^tt4^>;t^i?l/' eLtt^v^t^ifl-liU^ 

(al) a ^^^TtW^m^Mit^'f^f^^ tit-fitn^^^h 
(a2) « ^i^A&^^^Ttii^lk/^^m^^mf % 

20 -^i^fs:^^^, ^>^/^i %^^^t^m^^\ 

(a3) #it^^WiM#L#l5l^:^f^^4^0t, fXt^i^/^-TG. i£;i^:^i^7(? 

(a4) WJr-fb^-^^t n'^^^t^mAtmrii^, vXf^'k.Hm^^; 
(a5) #J:'f^:6^M#^'Ji^7-#; 
25 (a6) >ft#?'j^-#6^*'ft^Mit4tW-^^^ii^5,, ^y4ti±!jjfa«^i) 
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u m m ^ ^ M^/5M 



10 

m^i'-'^-^/jA ^^?t^^mii^^t!\^-t^im>y>^^)i ^^^^^^^^^ 

15 16, M^^^l^^^lOPJfm^^-^, ^t^^-^^-f #^^(alO)t. 

(b) %m^^^Mm^m7mk, vv.f^^mm^mm] 

25 (g) /A4^|^>jf.t»^JlM -fM ^^t^^vA^;!]/' 

(h) ']^m 

(i) &'(^S;^«&'ftA^Mtb#>,fu; 

30 (k) ^mfM^'^i^^t.mmm\ 
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u m m ^ 



(ai) JAi^^&^^^m^mmam^^^titfmfKm; 

(a2) m^MUHt^m^K, ^fyy^&^^^Tt^^^k^mimmf^ii 

5 (a3) mfMmmmM^^^^ttm, fA^^^^^ft. i^Avy^^^^ 

(a4) m^i^tfi^%-\Mf,^^t$Lm4tm7±it, a/'^iwim] 
(a5) ^i:^mitmmi^-Mh 

(a6) ^Mm^-m^iM4mit^fmM.-^jt^A^^, vmi^ms-'^jt^Mi 
10 mum; 

(a7) >^mi^mmumitmtwm, yy^^k^-^^WJ^m 

»; 

(a8) ,?;&o^tttM6^M^^tb#*, kXllTii! 
(a9) if ^>^i'^^X■t;7;^^#^/L^g5^b#^:; 
15 (alO) mWtf^, ^V>'f^,f ia6^^b#J:T^^ii^X-t77;^7(7^7t^@e-6^tb 

20 (k2) ^tT^-^^if;55,6^ist#iie»«^^4, mk^mi'^nmm 
(k4) ^iA^am^im^^j^-t^t, ^A^ikAtM 

(k6) ^Ai£^-fl^f^«Wt^t€^^'ft-!-ii#Ji^#, 
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m * 



W MPEG ^^M^s^B^^ 

5 

#iiiT MPEG-2#>1£, MPEG-2#;M>S;^-f/-»#^^«> f'>C;^#«'f^ 
i?]ti^>tM^>fJ5L(HDTV). 0jtb, MPEG-2;f^;ll6^;!si;?]rL!l]m/-, eL4^: 

mm^ ^iz.^^^Ai^^mmMAm'^K tA^, MPEG;f^^^, 

20 ,ltT>^^&^^jl]#^-^^6m^^^J^L. iil^il] MPEG mSj^m^il^ 

T^H, t 1993 ^^T HD(high definition, ,^>f tt)lt^^^|.>fMVCR) 

HD-VCR ^i^e.^^;t T ^ f-#>1itfi^>t(SD)^S>tBtyi(HD)6^M.?£6^#;ll. 
25 4Mfit6^>^;t6^#/t, ^:t#'ft^#4^;f';^(rotary head scan 

method)(i|;it434^, helical scan). ^fM^^^t^^A(DCT)1i^MiT>ic. 

50.4MHz, ^7^7 SD 6^^#j^^^(13.5MHz)6t-= 4^, ifM^^WM^^^ 
iZ^it^iSi^ 50Mbps, ^^f; SD 6^ it (25Mbps) 6^ ^'f^, 
30 'f^EJ^l -fT-^K VCR ^iii:-#^4;i^^ El SD ^k^-^^Jl 

^t^i^it-fA. t-^-^im MPEG-2 6mi^t 
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n m =^ 



^^(DTV), 

^H, fil^ DTV it^m^K^^^ t^£(DTV)X'ft^l(WG)t 

1994 ^^kn^^^M^. ^m^]^ -fiZ^ DVB it^i^^^mt^m^ir^^ 

(DVB)WG ^^mA^ibM^. 
5 ^^^SD^I-^^t^^l-fJikX 19.3Mbps 6^Mii4^, iZ^^^imm 

DlVit^^m^, ^Iv'X 25Mbps ^^JUt SD miMm^H^i^^lik^t-f. 
^ -ii W SD ^^-^ii^^itfjii^.^ DVB ^t^^ 15] 3t , itii^ DVB ^t-f 6^11 
1 0Mbps il^>'^T, 12.5Mbps ^^>/?l SD 6^>fiiL 

Mimit^t^-^, ^I'X 6.25Mbps ^A^t-^i^, ^^j!! t SD ^^it^^^e^^ 
10 . 

DTV DVB ^t-f-#i^;!]St MPEG-2 Hitbt 
it$.3.^^iWi^^^J^ MPEG-2 ^^^-/aif 
lt#6^>f^Ao ,^1^7, @ MPEG-2 t, ^V>&:^^^^®3^/6^®^M(groupof 
picture, GOP)^#-^, it^t^tj^ ^^iiiSrfBl6^^B^4±ii#i^>!t^^, ijjtb, 

25Mbps, |5] Bt DTV "Iff-^t 19.3Mbps ^m^it^, ff\vXm^ 

^ GOP #^7G t 'ft;^ ^ mm ^ 6^ M . t l^tii ij mif 

(image of a picture)., 

U vX I9.3Mbps 6^ii4^i5^&-^i^J?] MPEG-2 J^^^m^^ DTV 

SD«. 

30 *tf^^6^^ifelt(itt^ 5)6^^^i^7^/t#,#S^, ^;f^^B&^#-#J->^®^^ 

#/L6^^it^'^i|ii4iic .^^i^, #1^.6^ MPEG-2 
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Hj ^ Mvim 



■fMii^^; eL-ftl.^V/t(packetized elementary stream, PES)^^tll(packetizer), 

15 PES> -fMPES^i!]/' PES; ^:^^#llr>/u(transport stream, TS)^^tll, jilt 
PES. -I-M PES PES TSo it^^-4^^5,^&i^r: 

#:l|-4^^tDCT, i'>t/^^DCT 4^4^ ^Jr-ft ll(scanner & quantizer), jl] 
tg;^p^ttt^^4^^M6^tb#t, ^iflriifJp6^tb#t; >i^;i(activity) 
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n m ^ M4/im 



itm^-^mm r m t^tj^^ , tti ^j?.^^ cL^t 

4^>fu. ^^^^ / t^ti-J^'^l^ ?^XJ^ Am^'^l] TS i£ tL^tn{TS 

10 depacketizer), f/A TS t ■il.^i^J^Li^ PES> PES f PES; PES i£ t 
<tU, l^fmiMPES. ■l-MPES^pif]/' PES^^'Ji^^^t^^Mtb#>/u> 

(b) mM^^fMmmm^, ^xf-^%m^^mm\ (c) 

M&itA&4t^-^>;fu(PES), J'X/^^^RLil^ PES; (d) AV-^m^^m^M^^ 
^PES, ^:^/^-|-MPES; (e) ^J^/lt^^'ft^ PES, PES; 
^^.^(f) #^MPES. -fMPES^fpi?]/' PES^i^li?]^^t«(TS). ^t^^ 
20 ii#W(a)^^^-^XT^^4^: (al) >y.v:^® S^-^itllrA^^Jim^t^^^ ^^t 

DCT, ^y>/^4.DCT$lt; (a3) 'fiif^xt^MM-i^^^-a^^i^^^N-, 
^h^^TL. ^^^x^%^7^^mm^%^ kX«DCT#^i^^42f']it-f-; 
(a4) Mt^t.i^WDCT,^,M#-t^^, ^V^/':!*^^^^^; (a5) #M 
25 6^«#?iJi^-#; (a6) ;^}-#^iJi^7-#^*^^l,6^MiiW#l-^^l^^£,, ^X 
W^-mi'^Ammit^B; (a7) >tt^5f#l-^^^>5S,6^|t^^3i;ft^^^^l6^5,, 

ii!g;&a6^J:b#t; (a9) if^mUmm^^A, VXim^Jl ^ ^ ^7[.'^%tM^ 

30 6^tb#i:. 
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^ ^ M^nm 



(b) ^t%A6t-t-«#ii«>55,, (c) 
>fM«&'ft^&^^J.^>jfo, ^V^/^^>f£^^^^tt^>/u; (d) #1^^5,6^ -fMIt 
^^^^^^'ftt^v/u, ^>^/^^-|-M&'^t.l.;^>ifu; (e) ^]^f$mt^tj^^^t 

^>.i^v.;i]/' eL^t^^>/u^5|-l;^^#llr>/L-; (g) ^ats t4€|5c^4MPES. 

M PES ^ J?]/' PES; (h) #>f£MPESi^&«*iitb#-^i; (i) PES 
i€eL'ftA^Mtb#>,=^; (j) ^i^/ PESiil&'f^^;?]/'»; (k) ^^£Mtb# 

10 tL^^y^T^f-f^^: (ai) ^^-^W^m^Mim^^i^^titir^n^ 
(a2)«DCT^M: ^t^:^® fi/i^#-X.6^I^A^J^^m#-til^t DCT, 
/^^DCT.f.lt; (a3) ^*it^>ft*M«IAe^|ii^?l:^^^9t, fA^^^^ft. 

i^Ayy^i^^^^^^&m^^^, i^MmDCTm^j^^m^i^ff; (a4) w 

*^t#-^>^DCT,^.M#M, (a5) 
15 ^'J^-#; (a6) ^t#?'j7f/-#^t^^6^«ie#i5f #1-^.11^^3,, v:^ittbi5ffl 

(a7) ^tmi-^Ji^Mim^im^^f-^^WM^^ i^Mk^-^ 

^Wm^^m^\ (a8) y^X^'h.%ii^^ 
^b#J:; (a9) it#^!imi^^>-^-^>t, ^#-7G^S5^b#t; ^^^^ 

(alO) \mi\^f^. ^:^'^^Iia6^tb#tT^^it^:^i^J^7f7#7L^g&6^tb#^:„ 

20 

a 3 ^it! T MPEG-2 J:b#>.fu6^.&;^l#>f^3; VAA 

S = 

30 
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n m =^ mim 



m 1 %^st-fititfi6.^^fpi5j;^t«t, %-'^v'^s.^%.mms 

(ADC)llO^ 120^^iJ#llrA6^;fI;^^mM?fp-f j^^1t-f#«*t1^». ^3., 

mmmmm m ^A^^^k^m, ^ti±? f - adc no ^kmwm^it 

5 ADC 120 ^km^^mmi^n^Mt^ait^^i^^, f^.^^^^m^^UWM,^ 

^ 150 1 = mi^^^r^ mmwtmm% m^mw^M^^^ 

Reed-Solomon (RS)ll)^5,, ^itMJi^^'f^^^-^Cparity), 
Mllr{i!^iJ-ii^l^'5S,|| 160 to ^i^M^ 160##i^^6^^#'J;5-t> 
10 4f^J,im4t^^itmMM, y^iMM^Ui^^itmm, 

mmit^:%w^^'\^, fm^^mnj^m^^^^^mi-^^t^n no. it^ 

^^ik HDl m^^^tk.'^ 170 ^ikJsmWZ'^^^l^^f T±. 

m^M^ HD2 T^mt^^i^f T Xi^'li^ , ^ m^Ui^n 210 

^mt-fitmi^. »mm 220 ^x iH^it^t;!^^ 210 A^^mt^^ n 

^mim^-^m 240 ^^^mm^f^^h^ 250. mmt^M^m 240 >!t^i w 
^mmm^mm^^ ffitii^-«^#:i^ii(DAC)26o ^tiii -i^i^^^j^lm 

^t-f-o ■frM|itl^^4^ 250^t^^W'55,6t^ji«i4#|f^5,, #iti±f-:i 
20 DAC 270 m A "k^itf. 

(down-sampler)301 ;^v?^#(sub-sample), M^^tt^'^SiJ+j^^'ftll 302 t . 

25 i^^?^^a(DCT)^f5'ft 303 ^iw^B 302 ^m^mum^f 

DCTc <^ DCT + , tli^^$.im S , DCT il] t MPEG-1 ^ MPEG-2 

DCT ll^(typeMiit ^ 304 ^fitf , 302 1 6^ ® 
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il^ BJ 1? ^7/llM 



¥)$zn. i-^i\¥]Y)CT$zn^k.^i}^H'DCTm^m. iff, ^ti^^^ll 6^ 

^ MPEG-1 Z-n, MPEG-2|l.^i^#DCT^^iC: ^^"001^%^^^^^ DCT 
5 m„ ^kt^, ^^'^DCT^Ii^.t. i£tj^^A#DCT„ DCT 

^A4t DCT„ 

^34^At^tll 305 DCT 303 DCT 

t . -^s^^At^^ll 305 -f &^t-t6^*^t 

A, ilAil^^W'f^i?]is:^#-it(motion estimation, ME)„ ^ MPEG-2 

] 5 itt^^^^^J^d^^Jt^^Creference block))i:^il'f>^6^^(E@Life(matching block))^X 

decoder), /Ai^^/i^'J^ T^^^t^^t . 

ISO/IEC 1 3 8 1 8-2 ^ :^ T MPEG-2 6^ ffi ^1-/^ Ifg ^M,^^^M^^ • 
25 ISO/IEC 13818-2 t> J^fi^it^^^^^ii^^Mterms). tb#vjfu6^^>* 

(syntax):fnJr;A^^>'l'4^#lta>^^&i^-5r£«^^4(VLD).^^34^(inverse 
scan,ISCAN)> ^J:^^(inverse quantization, IQ). AM-^^lt^^{lDCT)^^it 
^^h#(motion compensation, MC)^^ ^itSEit^l. 

ifl^iL, it DCT ^f^M^^ $lil:lL^^t^ "0", iiAi±7t^-bii^ 
30 6^, //f Tit it#.^ti5|^^l-j^>t^i)'5^(mn-iength coding, RLC)^-il:f^i£ ^ 
T-R^RLC6«^, "0" ^U^mmA-Mh it^Bm^t^t 
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m M8/im 



^^j^^ti^^:^^^ DCT $imm±, ^^ihmp. "0" ^m^j^^ii^^:^^. 

method)^ ^^^4^. gp, ^^^Mt^^^^^m^^^mM.^Jt^Mi^^^^PL'^ A 

^f^jL, YLC 306 ^s$^xj^-^^^jimm^im^^t^^^m^\n 

^J-, >^^^(activity)it## 308 if^t^^^t^ 302 
H 308 "#i^^^/f^(forwardanalyzer)"„ 

-i/?X^(slice layer)6^>b#i:itit!;3-^-b^@5, Tt!)3'-^^^^:^-i^>t>&6^ 
it ,1- 1 (DCT li:^^ i^^il^^^)^-^ nX^^^i tb# t it^t!i3 -^^ . 
^3., >^^^^##|| 308;ft*^t#«miit, ^X«^»£^1#i^t^Sl6^ 
20 J^b#t6^j:b#i:. #itA6^f:'^t#W^v^A^:^-k/>^^-^7L6iI^:'^t#■^fc, iLA 

H^^:^®^j^4;t.i£^6^]^b#t^l]^6^, /;fk:^, -^d^^f E^rih^f^^^^tb 

25 307 tI^^6^>b#J:;f;;^iijti?>^-^;lit#|| 308 if#6^. ^V.■t;7it>^?-¥-^^@& 
6^1^b#*, ff^akX^^>^;#-7L^tf6t^^>t^-b#«ia5ij434i^^J:'f^^ 305. 
^^L^ F^.|^M^Jl|g|Bl , 434^Al:^t^ 305 WJ^t ^>^^;t^+#ll 308 

^:^i^^7f/#7L^®^6ttb#^:,7a#iti^^6^*^t#-^, >!t dct ,^.«^tl:^t„ 

:^!a^^l£/tll 307 tI;&^6ttb#*^ii^^X^;7>^>f;#^it^S^6^tb#*, J(!ijtb# 
30 ^mV^ 309 VAt^^^7t%fi-^i\^iW^f^^^ntM, MitfJ^ii^Yt 
#tm^l&6^1:b#i:, ■^3:|^«'^lSll 305 «^y>^J^^^7?74iL^2^'J6^ 
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n m =^ mnm 



f - &^t^«(PES) eL^t^ 310 #il;t H 307 tb#>.i ^« 
PES, -fMrnmsumk^^Mit^mm^, i7f7^-:iPES &^tll312# 

10 ADC 1104€#, i?QllrA|iJ-|-M^>^^5,^311 ii^^Mm^M.$^ADC 120^^. 
fi7iL, /A TS(traiisport stream, ^^^^^.t) t^^tH 3 14 % iti 6<fi#llri=^(TS)^?A^ 
^p^^li.mmmn 150. 

TS &^t^314^t$-PES &^tll310 tlM^HMimA^^VES ti^ 

15 TS^&^^,?>M-t^6ti?]/'». ^P, f-SPESeL^tH 

313#%A6^jf]/'|i:#&'f^^APES, ##itPES^ia5iJ TS &'f^^314. 
^2fJfn^i>^JhJ^^n^^PMm^^^^^^nit^t^^B: 310> 312 #a 313. 

in ^ 3 //f ^ , TS ^'ft^ 314^ MPEG-2 t "»] " ^ •;^(syntax)") 

20 tL^^: if ?'Jyt(sequence layer). GOP J:. 

^n^^s •^^kB:^yxA.ik^, ® 3 t^^^<^^#^^#ET MPEG- 
2tb#>;=^6^.^;i:^i;^i). 

^^tbi^ijf , GOP^'ft^^^MTL, ;i®S?M6^^'j^^ito ^!m^ 

25 GOP Jr^— ^s/jQ^t^^, J^fUm^^^Ttmr^^^. ®fi?^^;f^®fif + 
J^^k^^^ (intra picture) . -fe^ ii /ir^-f ® 6^ 'ft , it^^^ A jD fl ^ 
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^ ^ monm 



^ , MPEG-2 ^ 51 6^ ^^7 >t M^A^t^i^^Hstart code) 6^ - $ M>ifo 
;^)^:^/i^^^;^:^fe;^^k.itll:(macroblock address, MBA)^4^o -^J-, 

15 ^ , t > -1^^^^ MPEG-2 >k Bt , SD ^1-^ t 

^® 4 t . TS i£eL'f-b^(depacketizer)401 #^^ATS ^ ^l-^^(demultiplex) 

f - PES i£ ^-ft^ 402 TS -^^^mm PES ii^ti£ 
i£&'ft6^^JiM>b#>;t;5l-;Jp|'J-5r^-^tt^-3;^(VLD)403oVLD 403 /A^I.Mj:b# 

30 ^43^^ A^Jr^-b. ^(inverse scanner & inverse quantizer)404 ^ijf-^i-lfe;!^ 
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n m =^ mii/iiM 



(up-sampler)406 IDCT t » >^i^^3j^^$fim^^^^^^0 ^jf 

-fii#Ji^#(up-samples), , 

PES at^t^ 407 ^t>^A TS t PES >ys|lrtti 

5 -|-Mtk#>ifu, 408 ^Ti-|-il^}:b#M#)lf^^, vy.-\kX^mm. 

ilM., llTASiJ TS 401 6^ TS A^A® 1 ff{ir>^i]mUW^ 230 

ii7Ji^#ll 406'tt6t*MM^i;5^;&al'Jf-DAC250, l^lBt-f-i^l 
)lf^5,||408^;55,6t-tj^«4^^ip5ijf -:iDAC270„ r?i7iL, 
^^?'Ji^;f] T 6t PES il&'f^:!!: 402. 407 409, jsA^i^^.^ 

10 PESi£&^^llo 

15 tb#*;4!S1^6^, ^V>A'ft«i.tMPEG-2 6^M^^ 

^ 6^ 6^ t b # % ^ 7^ T t L 

^t, ifl7^f A^-^ MPEG-2^^. ,^^rfi7, ^i^^J^^}^AMPEG-2^rMii^ 

#, F;t,^^;^9^t^?iC;5i;i]fl.-f MPEG-2 6^^^^>(^/^a^p, '4-%^ JsL 

■k^XPf\^, ^:tmh^^^i^^^^A$.%^$:^'^^J^ MPEG-2 

. tfe-^i^J?] MPEG-2 6^T-4m^'fe.7i^L. A-^^t^l^t MPEG-2 

25 ^3.m^n>y>&^^^:^^¥M^^^itm^ 
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m =^ m m 
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^ ^ Pft a m2/4M 




m^'^ SI 











n 






ro 
\ 





'5k 
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4? Pft a nmM 













CD 






5 



sl 
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EOB 
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^ P(t a Mi/m 




^4 



